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ing, he is of opinion that forcing may be effected in a n  !llec- ammonic tartrate_ This reaction is, however, not in itself I touched when necessary, but not varnished, is then coated 
tric stove or inclosure containing an electric light, and that decisive, inasmuch as'I find that ferrous tartrate has itself 

I 
with the caoutchouc varnish, after the same fashion as it 

horticulturists may thus grow fruit of excellent aroma and developing properties. But as ferrous phosphate is to some would be originally coated with collodIon, and is placed to 
flowers of great brilliancy without immediate solar aid. To extent soluble in a solution of ferrous sulphate, and as fer- . drain and dry for a few minutes. Afterwards, when the 
test what can be dgne practically the author has put down a . rous sulphate (in the form of development here under con- : benzine has sufficiently evaporated it is collodionized over 
steam engine and boiler at his country residence near Tun- sideration, namely, in the absence of soluble silver salt) is the caoutchouc varnish with the raw collodion, and again 
bridge Wells, and intends to lest the principles involved wholly without developing power, an opportunity offered: left for a little wiJile to dry; the film is then cut with a pen
upon a "l>orking scale during the winter. The steam eugine itself of testing the question. And it proved that a solution knife all round the edge of the glass to the size required. 
which drives the dymlmo electric machine during the night obtained hy adding one of disodic phosphate to one of fer- Two pieces of any kind of paper are next taken of the same 
for the pmpose of giving light, is to be employed during the rous sulphate until a permanent precipitate began to form, shape as the plate, but of slightly larger dimensions than 
day in transmitting power through an electric conductor to undoubtedly possessed developing powers, though in a less those of the pellicle when removed from the plate, and one 
the farm for the purpose of carrying on small farming opera- degree. of these pieces is plunged in to a basin of water; it is placed, 
tions, such as turnip, chaff, and wood cutting, etc. Another The number of ferrous salts capable of developing the still wet, on the film. With a roller formed of a cylinder of 
interesting question which Dr. Siemens has set himself to latent image is very considerable. Singular anomalies are wood inserted in a piece of India-rubber tubing, the damp 
answer is to determine which portion of the rays constitut- often shown; a given salt, prepared in one way may develop, paper is made to adhere to the film; when now a corner of 
ing white light is efficacious in producing chlorophyl, while prepared in another it may have 110 such power. N or the paper is turned back and the corresponding corner of 
starch, and woody fiber, and which in effecting the ripening is it possible to form an opinion beforehand as to whether a the film carefully raised with the blade of a penknife and 
of fruit. For this purpose arrangements are in preparation given compound of ferrous oxide will exhibit this power or turned over it, the whole paper, by a slow but continuous 
to distribute the spectrum of a powerful electric light in a not; compounds nearly allied do not exhibit an alogies in motion, may he pulled off the glass, bringing the collodion 
darkened chamber over a series of similar plants exposed this respect. For example: ferrous phosphate and ferrous pellicle with it. . 
seriatim to the actinic, light giving, and thermal portions of meta-phosphate are active developers, while ferrous pyro- We have thus the negative removed from its original sup-
the spectrum. Some experiments have been made with phosphate has no flimilar power. port and stretched on the surface of a sheet of paper, to 
solar light in this direction, but no very conclusive results Among other ferrous salts possessing more or less develop- which it adheres by reason of the humidity of the latter. 
could be obtained, because the short periods of time during ing power, may be mentioned ferrolls hyposulphite (hydro- In this state it could be left to dry, and could then be used 
which the solar spectrum can be maintained steadily in the sulphate), ammonio-chloride, acetate, antimonio-tartrate, in its pellicular condition; but if it be desired to simply in
same place are so short that the effects produced upon vege- etc. Ferrous formiate, which might naturally be expected vert the negative while keeping it attached to tbe glass, the 
tation have not been of a sufficiently decided character; to be a powerful developer, is almust, though not entirely, second sheet of pllper above mentioned must be taken and 
whereas, with the aid of electric light, the same spectrum destitute of the property. The most active agents found wetted in the same way as before. The first sheet, with the 
may be kept on steadily for a series of days without inter- were ferrous borate, phosphate, sulphite and oxalate, pellicle atta�hed, is then placed on a glass plate, the pellicle 
mi�sion. The author referred shortly to the lamp which he 
designed for this purpose, having a f ocus unchangeable in 
space, and without obstruction to the rays of light falling 
downward. There is no clockwork; the carbons are press
ed forward either by their own weight or by the force of 
springs, the motion being checked by an abutment against 
which the carbon presses at the junction of its cylindrical 
with its conical portion. This is at a distance of t inch to t 
inch from the arc center, when the heat is sufficient to cause 
the gradual decomposition of the carbon, without being 
high enough to fu�e or injure the metal abutment. 

In the third portion of the paper the author refers to the 
application of electricity as a means of mechanical propul
sion. He described the electric railway designed by Dr. 
Werner Siemens, of Berlin, and tried at. a local exhibition 
held in that city. The rails were insulated from the earth 
by wooden sleepers, and were in electrical con nection with 
a dynamo-electric machine worked by steam power at the 
station. A magneto-electric machine on the driving car
riage was flO fixed and connected with the axle of one pair 
of wheels as to give motion to the same, the driving axle 
being severed electrically by the introduction of an insulated 
washer. A current of electricity is thus passed along one 
rail to work the magneto-electric machine on the driving 
carriage, and back by the other rail to the stationary machine 
on the ground. The author anticipates a large application 
of the electric railway to ad its in mines, to locomotives 
between neighboring places, and to tunnels. In fact it is 
seriously contemplated to apply this system at the St. Goth
ard tunnel, where the large turbines are available which 
have been employeu in the boring operations. 

DEVELOPMENT OF THE LATEN'r PHOTOGRAPHIC 
IMAGE. 

By M. CAREY LEA, Philadelphia. 
ON SUBSTANCES POSSESSING THE POWER OF DEVELOPING 

THE LATENT PHOTOGRAPHIC IMAGE. 

ABOUT three yp,ars since, I communicated to this journal 
the results of a long series of studies on development. At 
the time when these were undertaken there were but four 
substances known to possess the power of development: 
ferrous sulphate, gallic acid, and pyrogallol, which had 
been long known to have this property, and hrematoxyline, 
which I had some years before added to the number. 

The studies marie three years ago prove that the power of 
development, so far from being possessed by this small num
ber of substances only, extends to a large number of chemi
cal compounds, and is exhibited by many cuprous salts, by 
several vegetable acids, glucosides, etc. But the most CUri
ous result obtained was with ferrous salts. It was known 
that ferrous sulphate, though a powerful developer in the 
so·called "wet development," i. e., development in presence 
of a soluble silver salt, had no power whatever for those 
developments in which no suluble silver salt was present, 
anri where the development was to be made at the expense 
of the film itself. 1 was able to show that ferrous oxide 
combined with almost any organic acid, possessetl this power 
of forming a visible image at the expense of the film. So 
that a sulution of ferrous sulphate by mixing with one of an 
alkali"ne oxalate, succinate, salicylate, etc., immediately 
acquires the power of development. Ferrous oxalate ex
hibits the power of development to a degree so remark
able that it seems likely to displace the older methods. 

The study of the subject was resumed during the past 
winter, and with the result of ascertaining that this power 
of developing was not limited to the organic salts of ferrouH 
oxide, but was possessed by many of its inorganic com
pounds. It certainly has never been suspected that such 
compounds as ferr(}us phosphate, ferrous boratp, ferrous sul
phite, ferrous hypoplwspMte, et.c., possessed the power of 
development, but this they undoubtedly do, and not ill any 
uncertain way. On the contrary, sOllie of these compounds 
are among the most powerful of all known developing 
agents, equaling, or possibly even exceeding, ferrons oxal
ate in this respect, so that it is far from impossible that some 
of them may pass into technical use in preference to those 
now employed. 

COVER IN LEATHER MOSAIC.-DESIGN OF IHNE AND STEGMULLER, BY COLLIN, BOOKBINDER, 
BERLIN. � REAL SIZE.-FROM THE WORKSHOP. 

Some of these ferrous salts. especially the phosphate, sul
phite, and borate, are, like the oxalate, illsoluble in water, 
and therefore need to be got into solution. As these salts 
are nllt, like the oxalate, soluble in the corresponding alka

respectively dissolved, the phosphate in neutral ammonium 
oxalate, the others in neutral potassium oxalate,-American 
Journal of Scienoo and Arts. 

TRANSFER OF NEGATIVES. 
line salt, at least not to any useful extent, it becomes neces- M. ARENTZ described, at the last meeting of the Photo
sary to find an appropriate solvent. The most available sol- graphic Society of France, an ingenious process for trans
vents are solutions of ammonium and potassium oxalate, ferring negatives which he had for some tlme worked in the 
and of ammonium and sodium tartrate. Of these, the first studio of M. Dujardin. 'I'here are many processes of this 
have the material advantage that the ferrous salts remain kind already in existence, but this one by M. Arentz can be 
permanently in solutioll, whereas with ammonium and recommended as being both simple and expeditious. 
sodium tartrate they are apt gradually to be precipitated. In order that my readers may have an opportunity of try-

As ferrous oxalate is a powerful developer, the question ing this process and of satisfymg themselves of its superi
immediately presented itself whether the developing power ority- to others of the same kind, I give a short account of 
exhibited, for instance by ferrous phosphate dissolved in it. Let me premise by saying that the whole operation o( 
ammonium oxalate, might not be due to the formation of fer· removing the pellicle of collodion from the glass plate and 
rous oxalate. But several reactions contradict this snpPo- 1 transferring it to some other support need not occupy a 
sition. When a hot solution of ammonium (neutral) oxalate longer time than a quarter of an hour. In the first place a 
is fully saturated with ferrous phosphate, a precipitate sepa- solution of three grammes of manufactured caoutchouc in 
rates in cooling, and this precipitate is not ferrous oxalate l one hundred of benzine is made and carefully filtered; next, 
but ferrous phosphate. Again, ferrous phosphate exhibits raw collodion must be prepared of the same density as that 
powerful developing properties when disscUved in sodic or used for taking the negative. The plate having been re-
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being upward, the second sheet laid over it, and the super
fluous moisture pressed out with a roller. 

By the same manipUlation as in the former case, the second 
sheet of paper may be stripped off, bringing with it the nega
tive in its original position. A glass plate is then coated 
with a solution of gum-arabic in water, the negative on its 
paper support is placed over it and pressed on to it with the 
roller; the paper is again removed, and the pellicle remains 
adhering to the glass, but the negative is in a reversed posi
tion. It is better to do without the varnish, because, as it 
shrinks in drying, it causes the negative to wrinkle; besides, 
the surface of the plate is quite hard enough without the 
varnish to resist any rubbing. The reversed negative is not 
5\uite so large as the original plate; it shrinks about the mil
limeter in every thirty-two centimeters of length. M. Arentz 
states that, by this method, he can also transfer films of 
gelati no-bromide, a fact of great interest now that the gela
tine plates are coming mOTe and more into use. 

INFLUENCE OF FATTENING ANIMALS UPON THE CONSTI
TUTION OF THE FATS FORMED IN 'THEIR TISSUES.-As ani
mals are fattened, their fats become more fusible and con
tain a smaller proportion of solids. Hence they possess a 

lower industrial value.-A. Munt�. 
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